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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Detailed Description of the Invention] 

;oooi] 

[Field of the Invention] 

This invention relates to the magnetic disk drive and optical deflection equipment which used this 
spindle motor for the spindle motor list which used a dynamic pressure gas bearing and this dynamic 
pressure gas bearing. 
[0002] 

[Description of the Prior Art] 

In recent years, highly-precise-izing and high-speed rotation-ization are strongly demanded from the 
spindle motor used with the densification of a hard disk drive unit, and fast-transmission-izing of data. 
Moreover, highly-precise-izing and high-speed rotation-ization are strongly demanded also from the 
spindle motor used for optical deflection equipment. Using a dynamic pressure gas bearing as a 
technique which replies to these demands is examined. However, various configurations are considered 
in order that the magnitude of the spindle motor of a hard disk drive unit may obtain required 
load-carrying capacity in a dynamic pressure gas bearing so greatly therefore. 
[0003] 

An example of the conventional dynamic pressure gas bearing is shown in drawing 16 . 
In this dynamic pressure gas bearing to a support plate (base) 101 While the fixed side axis 104 which 
consists of the cylindrical section 103 prepared in the middle of the support shank 102 and this support 
shank 102 is fixed While the cylinder—like rotation side shaft object 106 with which the annular space 
room 105 which has a predetermined clearance to this cylindrical section 103, and can be attached 
outside was formed is established and two or more vent holes 107 are formed in this rotation side shaft 
object 106 The dynamic pressure slot for feeding outside the air drawn from the vent hole 107 was 
formed in the peripheral face and vertical side of the cylindrical section 103, respectively. 
[0004] 

Therefore, when the rotation side shaft object 106 rotates, the rotation side shaft object 106 is held 
free [ rotation ] according to non-contact to the fixed side axis 104 by feeding air by the dynamic 
pressure slot and generating dynamic pressure. 

;ooo5] 

.Problem(s) to be Solved by the Invention] 

By the way, in order that the vent hole 107 released by atmospheric air with rotation since the vent 
hole 107 was established in the rotation side shaft object 106 might move according to the configuration 
of the above-mentioned conventional dynamic pressure gas bearing, there was a case where changed 
the pressure in bearing and an unnecessary vibration occurred. 
[0006] 

Moreover, when adopting this dynamic pressure gas bearing as bearing of spindle motors, such as a hard 
disk drive unit or optical deflection equipment, a vent hole 107 will be closed by the magnetic disk with 
which the outside of the rotation side shaft object 106 is equipped, or the polygon mirror. 
[0007] 

Furthermore, when the time of a rotation halt or an impact was added at the time of rotation initiation, 
the fixed side axis 104 and the rotation side shaft object 106 may contact, wear which is scratched to 
the bearing surface in the rotation side shaft object 106 may occur by the periphery corner of the 
cylindrical section 103 of the fixed side axis 104, and the bearing concerned might be made to lock. 
[0008] 

Then, this invention solves the above-mentioned technical problem, and it aims at offering the dynamic 

pressure gas bearing which can be applied to the bearing of spindle motors, such as a hard disk drive 
unit which must equip the outside of a rotation side shaft object with a magnetic disk or a polygon 
mirror, or optical deflection equipment, while stabilizing the pressure in bearing and raising rotation 
precision by establishing a vent hole in a fixed side axis. 
[0009] 

While making the periphery corner of the cylindrical section of a fixed side axis into a curved surface, by 
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moreover, the thing for which the smooth section is prepared in the radial bearing section and the thrust 
bearing section While being able to prevent wear with the edge of a periphery corner or a dynamic 
pressure slot Load-carrying capacity can be made to increase, and by the reduction in rotation of a 
surfacing rotational frequency, and prevention of contact on the fixed side axis and rotation side shaft 
object by an impact etc., while being able to attain reduction-ization of wear, it aims at offering the 
dynamic pressure gas bearing which can prevent generating of the lock in bearing. 

;ooio] 

Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, the dynamic pressure gas bearing concerning 
claim 1 of this invention The fixed side axis which consists of a support shank which protruded from the 
center of the cylindrical section and its vertical side, The rotation side shaft object with which the 
concave section which has a predetermined clearance and encloses the vertical side and peripheral face 
of the above-mentioned cylindrical section was prepared, While having an aeration path for drawing a 
gas between the above-mentioned cylindrical section and the concave section and forming thrust gas 
bearing of the vertical side of the above-mentioned cylindrical section, and the vertical side of the 
above-mentioned concave section which counters it It is the dynamic pressure gas bearing in which 
radial gas bearing was formed by the peripheral face of the above-mentioned cylindrical section, and the 
annular inner skin of the above-mentioned concave section which counters it. 
While forming the above-mentioned aeration path in a fixed side axis, opening of one of these is 
prepared in the crosswise abbreviation center section of the peripheral face of the cylindrical section. 
And while forming the radial dynamic pressure slot of the peripheral face of the cylindrical section which 
constitutes the bearing surface of the above-mentioned radial bearing section, and the inner skin of the 
concave section which feeds a gas from above-mentioned one opening toward the vertical edge to 
either at least The thrust dynamic pressure slot of the vertical side of the cylindrical section which 
constitutes the bearing surface of the above-mentioned gas thrust bearing section, and the vertical side 
of the concave section which feeds a gas from a core toward a peripheral face to either at least is 
formed. 
[0011] 

While according to this configuration being able to stabilize the pressure in bearing generated at the 
time of rotation and being able to aim at improvement in rotation precision by preparing an aeration path 
in a fixed side axis, a rotation side shaft object can also be equipped with a magnetic disk. Moreover, 
since the both-ends edge of radial gas bearing is held with the high-pressure gas fed by thrust gas 
bearing and the periphery edge of thrust gas bearing is conversely supported by the high-pressure gas 
fed by radial gas bearing, While radial gas bearing and thrust gas bearing can enlarge load-carrying 
capacity to the parallel displacement of a rotation side shaft object Since a both-ends edge turns into 
the maximum pressure-producing part in radial gas bearing and the outermost periphery section turns 
into the maximum pressure-producing part in thrust gas bearing, load-carrying capacity to the 
inclination of a rotation side shaft object can be enlarged. Consequently, while a surfacing rotational 
frequency becomes low and the contact time of a fixed side axis and a rotation side shaft object 
becomes short, contact on the fixed side axis and rotation side shaft object by an impact etc. stops 
being able to happen easily, and generating of the lock in bearing by wear can be prevented. 
[0012] 

Next, the dynamic pressure gas bearing of this invention according to claim 2 While preparing the 
aeration path in the dynamic pressure gas bearing indicated by claim 1 in a fixed side axis The radial 
hole which constituted the fixed side axis concerned from the cylindrical section by which the insertion 
hole was formed in the center, and a support shank of the shape of a rod inserted in the insertion hole 
of this cylindrical section, and was formed in cylindrical circles by radial in the above-mentioned 
aeration path, While the radial hole concerned is open for free passage, it constitutes from a 
shaft-orientations slot formed in the inside of the insertion hole of the above-mentioned cylindrical 
section in the direction of an axial center. According to this configuration, an aeration path can be 
formed simply and cheaply. 
[0013] 

Next, the dynamic pressure gas bearing of this invention according to claim 3 forms the circular sulcus 
which is open for free passage to one opening in the peripheral face of the cylindrical section which 
constitutes the bearing surface of radial gas bearing in the dynamic pressure gas bearing indicated by 
claim 1 or claim 2, or the inner skin of the concave section. 
[0014] 

While according to this configuration being able to aim at improvement in rotation precision since it can 

do similarly to an outside atmospheric pressure in homogeneity in the part of a circular sulcus even 
when there are few openings of an aeration path, the negative pressure generated at the core of the 
radial bearing section can be canceled, and load-carrying capacity can be increased. 
[0015] 

Next, the dynamic pressure gas bearing of this invention according to claim 4 forms a thrust dynamic 
pressure slot in the shape of [ which can feed a gas toward a peripheral face from a core ] a spiral while 
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forming the radial dynamic pressure slot in the dynamic pressure gas bearing indicated by either claim 1 
thru/or claim 3 in the shape of [ which can feed a gas toward the vertical edge from a core ] a spiral. 
Since a gas can be fed efficiently according to this configuration, load-carrying capacity can be 
increased. 
[0016] 

Next, the clearance between the vertical sides of the cylindrical section of a fixed side axis and the 
vertical sides of the concave section of a rotation side shaft object in the dynamic pressure gas bearing 
concerning either claim 1 thru/or claim 4 is made for the dynamic pressure gas bearing of this invention 
according to claim 5 to serve as 30 micrometers or less in all of upper and lower sides. According to 
this configuration, load-carrying capacity can be increased certainly. 
[0017] 

Next, the dynamic pressure gas bearing of this invention according to claim 6 forms the periphery 
corner of the cylindrical section of the fixed side axis in the dynamic pressure gas bearing concerning 
either claim 1 thru/or claim 5 in a curved surface. 
[0018] 

According to these configurations, even when a fixed side axis and a rotation side shaft object contact, 
the scratch wear by the periphery corner of a fixed side axis can be prevented. 
Next, the dynamic pressure gas bearing of this invention according to claim 7 prepares the smooth 
section by which the dynamic pressure slot is not formed in the vertical edge of the radial dynamic 
pressure slot in the dynamic pressure gas bearing concerning any of claim 1 thru/or claim 6, 
Moreover, it is made for the dynamic pressure gas bearing of this invention according to claim 8 to 
become below one half of bearing surface width of face [ in / in the sum total width of face of the 
smooth section of the upper and lower sides in the dynamic pressure gas bearing concerning claim 7 / 
radial gas bearing ]. 

Furthermore, the dynamic pressure gas bearing of this invention according to claim 9 prepares the 
smooth section by which the dynamic pressure slot is not formed in the periphery section of the thrust 
dynamic pressure slot in the dynamic pressure gas bearing concerning any of claim 1 thru/or claim 8 f 
Moreover, it is made for the dynamic pressure gas bearing of this invention according to claim 10 to 
become below one half of the radial width of face of the bearing surface [ in / in the width of face of the 
smooth section in the dynamic pressure gas bearing concerning claim 9 / thrust gas bearing ]. 
[0019] 

Since the gas fed by the dynamic pressure slot is dammed up in the smooth section according to these 
configurations, load-carrying capacity can be increased further. 

Furthermore, the spindle motor concerning claim 1 1 of this invention is a spindle motor using the 

dynamic pressure gas bearing concerning either claim 1 thru/or claim 10. 

[0020] 

Next, it is made for the magnetic disk drive concerning claim 12 of this invention to rotate a magnetic 
disk with the spindle motor concerning claim 11. 

Moreover, the magnetic disk drive of this invention according to claim 13 prepares opening of another 
side which is the other end side of the aeration path in which while was prepared in the peripheral face 
of the cylindrical section, and the end side in the magnetic disk drive concerning claim 12 was 
connected to opening in equipments other than bearing. 
[0021] 

Moreover, in the magnetic disk drive concerning claim 12, the magnetic disk drive of this invention 
according to claim 14 prepares a filter in opening of the another side concerned while making opening of 
another side which is the other end side of the aeration path in which while was prepared in the 
peripheral face of the cylindrical section, and the end side was connected to opening open for free 
passage out of equipment. 
[0022] 

According to this configuration, the dust acting as a failure can enter in bearing, and can prevent making 
the bearing concerned lock. 

Next, it is made for the optical deflection equipment concerning claim 1 5 of this invention to rotate a 

polygon mirror with the spindle motor concerning claim 1 1. 

[0023] 

Moreover, the optical deflection equipment of this invention according to claim 16 prepares opening of 
another side which is the other end side of the aeration path in which while was prepared in the 
peripheral face of the cylindrical section, and the end side in the optical deflection equipment 
concerning claim 15 was connected to opening in equipments other than bearing. 
[0024] 

Moreover, in the optical deflection equipment concerning claim 15, the optical deflection equipment of 
this invention according to claim 17 prepares a filter in opening of the another side concerned while 
making opening of another side which is the other end side of the aeration path in which while was 
prepared in the peripheral face of the cylindrical section, and the end side was connected to opening 
open for free passage out of equipment. 
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[0025] 

According to this configuration, the dust acting as a failure can enter in bearing, and can prevent making 

the bearing concerned lock. 

;0026] 

^Embodiment of the Invention] 

Hereafter, the dynamic pressure gas bearing concerning the gestalt of operation of the 1st of this 
invention is explained based on drawing 1 - drawing 6 . Drawing 1 is an important section sectional view 
at the time of using a dynamic pressure gas bearing for a hard disk drive unit (magnetic disk drive). 
[0027] 

As shown in drawing 1 , while the spindle motor 3 which has the disc-like magnetic disk 2 of two or 
more sheets in the casing 1 of a hard disk drive unit at high speed, and is rotated is arranged, the 
dynamic pressure gas bearing 4 concerned is used for this spindle motor 3. 
[0028] 

The fixed side axis 11 with which this dynamic pressure gas bearing 4 was roughly supported by the 
support plate (it is also called the base) 5 and cover plate (covering) 6 of casing 1, It consists of vent 
holes (aeration path) 13 for being prepared in the rotation side shaft object 12 held free [ rotation ] 
through gas bearing structure at this fixed side axis 1 1, and the fixed side axis 1 1, and leading the open 
air, i.e., air, to the clearance between both the axes 1 1 and 1 2 comrades as a gas. In addition, the 
magnetic disk 2 of two or more sheets is attached in the periphery of the above-mentioned rotation 
side shaft object 12 through a spacer 7 and a clamp 8 (equipped), and it is ******. 
[0029] 

Hereafter, the structure of the above-mentioned dynamic pressure gas bearing 4 is explained in detail. 
The fixed side axis 11 consists of the cylindrical section 14 and a support shank 15 which protruded up 
and down from top-face 14a of this cylindrical section 14, and inferior-surface-of-tongue 14b. Namely, 
moreover, the rotation side shaft object 12 It is formed in the shape of [ in which the annular space 
room (concave section) 16 which has a predetermined clearance to the vertical sides 14a and 14b of 
the above-mentioned cylindrical section 14 and peripheral face 14c, and can be attached outside was 
established ] a cylindrical shape. In addition, the rotation side shaft object 12 consists of a cylinder 
supporter 17 which forms inner skin 16a of the annular space room 16, and top internal-surface 16b, 
and annular Itabe 18 who forms bottom internal-surface 16c processing and on account of assembly. 
[0030] 

Moreover, it is attached in boss section 5a by the side of the support plate 5 with which stator-coil 9b 
which is the configuration member of another side of the rotation mechanical component 9 holds the 
support shank 14 of the fixed side axis 1 1 by him while Rota magnet 9a which is one configuration 
member of the rotation mechanical component 9 of a spindle motor 3 is attached in downward 
skirt-board section inner skin by annular Itabe 18, the above-mentioned cylinder supporter 17. 
[0031] 

And air will be drawn from outside through a vent hole 13 in the above-mentioned annular space room 
16, and gas bearing structure will consist of the cylindrical section 14 and annular space room 16 
concerned, namely, in the center position [a core or a shaft-orientations (abbreviation) center section] 
of the upper and lower sides of peripheral face 14c of the cylindrical section 14 While the circular sulcus 
19 where the cross section where it was made for an external surface side to spread up and down was 
made into the shape of a taper is formed Two or more places of this circular sulcus 19, For example, 
derivation side opening formed in four places at every 90 degrees (by the case) Installation side opening 
(depending on case, it also becomes opening by the side of derivation) 13b by which opening by the side 
of ****** was formed in the external surface of the support shank 15 outside 13a and the annular 
space room 16 concerned is covered, and the vent hole 13 is formed in the fixed side axis 1 1 
concerned. The above-mentioned vent hole 13 In addition, for example, radial hole 13A formed on all 
sides in the same water Hiranai as the circular sulcus 19 of the cylindrical section 14, Inlet-port hole 
13B which goes to the core of the fixed side axis 1 1 from the side face of the support shank 15 of the 
fixed side axis 11, It is formed by processing free passage hole 13C which opens both above-mentioned 
holes 13A and 13B for free passage by machining or the electron discharge method, while passing along 
the medial-axis section of the fixed side axis 11, and plugging up the edge of free passage hole 13C 
passing through the core of the fixed side axis 1 1 with plug 13D. 
[0032] 

Furthermore, as shown in drawing 2 at the time of rotation of the rotation side shaft object 12, the 
radial dynamic pressure slots 21a and 21b which can be fed to slanting above one and slanting down 
(this is also a spiral-like) one are formed from the core of the upper and lower sides of air, and the 
radial bearing section for supporting the rotation side shaft object 12 concerned to a radial direction is 
constituted by peripheral face 14c of the cylindrical section 14 of the fixed side axis 1 1. Moreover, as 
shown in drawing 3 and drawing 4 , the thrust dynamic pressure slots 22a and 22b which can feed air 
from a core in the shape of a spiral (curled form) to a peripheral face are formed, and the thrust bearing 
section which supports the revolving-shaft object 1 2 concerned in the axial direction is constituted by 
top-face 14a of the cylindrical section 14, and inferior-surface-of-tongue 14b. In addition, although the 
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thrust dynamic pressure slots 22a and 22b were made into the shape of a spiral in order to feed air 
efficiently, they are not limited to this configuration. Moreover, in drawing 2 - drawing 4 , in order to 
make a dynamic pressure slot intelligible, hatching has been performed to the part which is not a slot, 
and the arrow head A shows the hand of cut of the rotation side shaft object 1 2. In addition, each 
dynamic pressure slots 21a, 21b, 22a, and 22b are formed in the direction which may lead air to each 
bearing surface, when the rotation side shaft object 12 rotates in the direction of arrow-head A. 
[0033] 

In the above-mentioned configuration, if the rotation side shaft object 12 rotates in the direction of 
arrow-head A, as the arrow head a of drawing 1 shows, while air is fed from a core along the thrust 
dynamic pressure slots 22a and 22b at a periphery side, by thrust gas bearing, air will be fed by vertical 
one end along the radial dynamic pressure slots 21a and 21b by radial gas bearing. Since it becomes 
negative pressure in the circular sulcus 19 which is the core of the radial dynamic pressure slots 21a 
and 21b at this time, the air in casing 1 is drawn from a vent hole 13. 
[0034] 

That is, the periphery side of the thrust bearing section is held at high pressure with the air fed along 
the radial dynamic pressure slots 21a and 21b by the air fed along the thrust dynamic pressure slots 
22a and 22b at the peripheral face side at the up-and-down edge side while the vertical edge of the 
radial bearing section was held at high pressure. 
[0035] 

Therefore, while radial gas bearing and thrust gas bearing can aim at increase of the load-carrying 
capacity to the parallel displacement of the rotation side shaft object 12 Since the vertical edge section 
in radial gas bearing turns into the maximum pressure-producing part and the amount of outermost 
periphery becomes the maximum pressure-producing part in thrust gas bearing, increase can be aimed 
at also about the load-carrying capacity to the inclination of the rotation side shaft object 12. 
[0036] 

Moreover, in the part of a circular sulcus 19, since the clearance between both the axes 11 and 12 is 
large, even when there is little number of a vent hole 13, i.e., radial hole (derivation side opening) 13A, it 
becomes the same uniform pressure distribution as an outside atmospheric pressure. Consequently, the 
pressure distribution in radial gas bearing are stabilized, and improvement in the rotation precision of a 
dynamic pressure gas bearing can be aimed at. 
[0037] 

By the way, the top thrust clearance which it is between top-face 14a of the cylindrical section 14 and 
top internal-surface 16b of the annular space room 16 is set to hi. If the bottom thrust clearance which 
it is between inferior— surface-of-tongue 14b of the cylindrical section 14 and bottom internal-surface 
16c of the annular space room 16 is set to h2 Since the dynamic pressure effectiveness in thrust gas 
bearing becomes small, therefore it becomes impossible to support the vertical edge section of radial 
gas bearing with high pressure so that both the clearances hi and h2 become large, the load-carrying 
capacity in radial gas bearing will decrease. 
[0038] 

The measurement result of the relation between the sum total clearance between the thrust directions 
(h1+h2) and the load-carrying capacity in radial gas bearing is shown in drawing 5 . When the top thrust 
clearance hi is determined by the gross mass of the rotation member which includes the rotation side 
shaft object 12, Rota magnet 9a, a magnetic disk 2, etc. when the fixed side axis 1 1 is installed 
perpendicularly and the fixed side axis 11 is installed horizontally, the top thrust clearance hi and the 
bottom thrust clearance h2 become the almost same value. That is, load capacitance characteristics will 
change with bearing postures. 
[0039] 

Furthermore, although a property will change also with the magnitude of bearing, drawing 5 shows the 
result depended on the dynamic pressure gas bearing which is magnitude (a bearing diameter is about 
20mm and bearing length is 10mm) appropriate as bearing for spindle motors of a hard disk drive unit. If 
a sum total thrust clearance (h1+h2) becomes larger than about 30 micrometers, since the increment in 
the load-carrying capacity in radial gas bearing by the dynamic pressure effectiveness of thrust gas 
bearing will almost disappear from this drawing 5 , it is desirable to set a sum total thrust clearance 
(h1+h2) to 30 micrometers or less. 
[0040] 

The enlarged drawing of 14d of periphery corners of the cylindrical section 14 of the fixed side axis 11 

(corner section) is shown in drawing 6 . In order to contact on a curved surface even if it arises at the 

time of rotation initiation that the fixed side axis 11 and the rotation side shaft object 12 contact 

directly in the time of excitation etc. at the time of a rotation halt by making into a 4 semicircle-like 
(shape [ of 1/4 yen ], R configuration) curved surface 14d of periphery corners which can be set up and 

down as shown in drawing 6 , the scratch wear by 14d of periphery corners can be prevented. In 

addition, in drawing 6 , although only 14d only of upper periphery corners is shown, of course, it is made 

the same also about the lower periphery corner. 

[0041] 
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Thus, since the vent hole 13 was established in the fixed side axis 1 1 and the pressure generated in 
bearing is stabilized compared with the case where it prepares in a rotation side shaft object, while 
being able to aim at improvement in rotation precision, the rotation side shaft object 12 can be equipped 
with a magnetic disk 2 convenient. Moreover, since the circular sulcus 1 9 which is open for free passage 
to a vent hole 13 is formed between both the axes 11 and 12, much more stabilization of the pressure 
generated in bearing can be attained. 
[0042] 

Moreover, since the vertical edge section of radial gas bearing is held with the high-pressure gas fed by 
thrust gas bearing and the periphery edge of thrust gas bearing is conversely supported by the 
high-pressure gas fed by radial gas bearing, While radial gas bearing and thrust gas bearing can enlarge 
load-carrying capacity to the parallel displacement of the rotation side shaft object 12 Since the 
vertical edge section turns into the maximum pressure-producing part in radial gas bearing and the 
periphery edge turns into the maximum pressure-producing part in thrust gas bearing, load-carrying 
capacity to the inclination of the rotation side shaft object 1 2 can be enlarged. Consequently, while a 
surfacing rotational frequency becomes low and the contact time of the fixed side axis 1 1 and the 
rotation side shaft object 12 becomes short, contact on the fixed side axis 11 and the rotation side 
shaft object 12 by an impact etc. stops being able to happen easily, and the lock in bearing by wear can 
be prevented. 
[0043] 

Next, the dynamic pressure gas bearing concerning the gestalt of operation of the 2nd of this invention 
is explained based on drawing 7 - drawing 9 . 

With the gestalt of operation of **** 2, since it is in the part of a vent hole, the gestalt of operation of 
**** 2 and a different place from the gestalt of the 1st operation mentioned above attach the same 
number about the same configuration member as the gestalt of the 1 st operation, and omits that 
explanation while explaining paying attention to this part. 
[0044] 

As for the fixed side axis concerning the dynamic pressure gas bearing concerning the gestalt of 
operation of **** 2, the cylindrical section and a support shank are formed separately. Namely, as 
shown in drawing 7 - drawing 9 , while the insertion hole 32 is formed in the core of the cylindrical 
section 31 The support shank 33 is inserted in in this insertion hole 32, and shaft-orientations hole (it is 
also shaft-orientations slot) 13E of the shape of four semicircle is further formed in the internal surface 
of the insertion hole 32 every 90 degrees. And the circular sulcus 19 of the shape of a cross-section 
taper formed in the center position of the peripheral face of the cylindrical section 31 and this 
shaft-orientations hole 13E are made to open for free passage by radial hole 13A formed in the 
cylindrical section 31, respectively. 
[0045] 

In this configuration, if the rotation side shaft object 12 rotates in the direction of arrow-head A, 
through the vent hole 1 3 where the air in casing 1 consists of shaft-orientations hole 1 3E and radial 
hole 13A, it will be led in a circular sulcus 19 and a dynamic pressure gas bearing function will be 
demonstrated. 
[0046] 

According to this configuration, processing becomes easy in order [ which formed the free passage hole 
13 in both the support shank 33 and the cylindrical section 31 ] for what is necessary just to be to form 
shaft-orientations hole 13E in the internal surface of the insertion hole 32 of the cylindrical section 31 
compared with the case of the gestalt of the 1st operation. 
[0047] 

Next, the dynamic pressure gas bearing concerning the gestalt of operation of the 3rd of this invention 
is explained based on drawing 10 - drawing 12 . 

With the gestalt of operation of **** 3, since it is in the part of a dynamic pressure slot, the gestalt of 
operation of **** 3 and a different place from the gestalt of the 1st operation mentioned above attach 
the same number about the same configuration member as the gestalt of the 1st operation, and omits 
that explanation while explaining paying attention to this part. 
[0048] 

In addition, although drawing 10 - drawing 12 show the configuration of a dynamic pressure slot, as 

illustrated with the gestalt of the 1st operation, hatching shows the part which is not a slot. 

In the dynamic pressure gas bearing concerning the gestalt of this 3rd operation, as shown in drawing 10 

, the smooth sections 41a and 41b by which a slot is not formed in the periphery section (vertical edge) 

of the upper and lower sides of the radial dynamic pressure slots 21a and 21b of the spiral configuration 

formed in peripheral face 14c of the cylindrical section 14 of the fixed side axis 1 1 are formed. 

[0049] 

Moreover, similarly, as shown in drawing 1 1 and drawing 12 , the annular smooth sections 42a and 42b 
by which a slot is not formed in the periphery edge of the thrust dynamic pressure slots 22a and 22b of 
the shape of a spiral formed in top-face 14a and inferior-surface-of-tongue 14b of the cylindrical 
section 14 are formed. 
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[0050] 

Namely, the periphery approach part of each above-mentioned dynamic pressure slots 21a, 21 b f 22a, 
and 22b is interrupted in the smooth sections 41a, 41b, 42a, and 42b, respectively, therefore, the gas fed 
by the radial dynamic pressure slots 21a and 21b and the thrust dynamic pressure slots 22a and 22b — 
the smooth sections 41a, 41b, 42a, and 42b — **** stop **** — by things Since the dynamic pressure 
effectiveness becomes large rather than the case where the smooth sections 41a, 41b, 42a, and 42b are 
not formed, the load-carrying capacity of bearing can be increased. 
[0051] 

Moreover, he is trying for the sum total width of face of the smooth sections 41a and 41b of the upper 
and lower sides by radial gas bearing to become below one half of the bearing surface width of face in 
radial gas bearing. He is trying in the case of the gestalt of this operation, for the width of face L1 of 
each smooth sections 41a and 41b in radial gas bearing to become below one half (1/2) of the distance 
L2 from the upper limit edge (or lower limit edge) of a circular sulcus 19 to the upper limit side (or lower 
limit side) of the cylindrical section 14 (31), as shown in drawing 10 . 
[0052] 

Here, the measurement result of the load-carrying capacity of L1/L2 and radial gas bearing at the time 
of changing the width of face L1 of each smooth section 41a (41 b) is shown in drawing 13 . Drawing 13 
shows the result in the dynamic pressure gas bearing of magnitude (a bearing diameter is about 20mm 
and bearing length is 10mm) appropriate as bearing for spindle motors of a hard disk drive unit, and 
L1/L2=0 shows the case where there is no smooth section 41a (41b), by it. According to drawing 13 , it 
turns out that the load-carrying capacity in radial gas bearing is increasing [ L1/L2 ] to 0.5, therefore, 
as for LI, it is desirable that it is below one half (1/2 or less) of L2. 
[0053] 

Furthermore, he is trying for the width of face R1 of the smooth sections 42a and 42b in thrust gas 
bearing to become below one half (1/2) of the width of face R2 of the bearing surface (part which 
deducted the cross section of a support shank from the horizontal section product of the cylindrical 
section) in the cylindrical section, as shown in drawing 1 1 and drawing 12 . 
[0054] 

Here, the measurement result of the R1/R2 and the thrust flying height at the time of changing the 
width of face R1 of the smooth sections 42a and 42b is shown in drawing 14 . Drawing 14 shows the 
result in the dynamic pressure gas bearing of magnitude (a bearing diameter is about 20mm and bearing 
length is 10mm) appropriate as bearing for spindle motors of a hard disk drive unit, and R1/R2=0 shows 
the case where there are no smooth sections 42a and 42b, by it. According to drawing 14 , it turns out 
that the flying height in thrust gas bearing is increasing [ R1/R2 ] to 0.5, therefore, as for R1, it is 
desirable that it is below one half of R2. 
[0055] 

Next, the dynamic pressure gas bearing concerning the gestalt of operation of the 4th of this invention 
is explained based on drawing 15 . 

With the gestalt of operation of **** 4, since it is in the part of a vent hole, the gestalt of operation of 
**** 4 and a different place from the gestalt of the 1 st operation mentioned above attach the same 
number about the same configuration member as the gestalt of the 1 st operation, and omits that 
explanation while explaining paying attention to this part. 
[0056] 

That is, with the gestalt of the 1st operation, although opening of the support shank side of a vent hole 
was carried out into casing, while carrying out opening of the disconnection side to the open air of a 
vent hole out of casing (outside of equipment), by the gestalt of operation of **** 4, a filter is arranged 
to the opening. 
[0057] 

That is, as shown in drawing 1 5 , while forming axial center inlet-port hole (it is also installation side 
opening) 13F in the direction of an axial center which is open for free passage to radial hole 13A of the 
vent hole 13 which was horizontal to the cylindrical section 14 and was formed, the filter 51 which can 
carry out uptake of the particle into these axial center inlet-port hole 13F is arranged. 
[0058] 

Thus, since the vent hole 13 was constituted by forming axial center inlet-port hole 13F which carry out 
opening to the outer edge surface of the support shank 15 of the fixed side axis 1 1 and dust is collected 
by the particle acting as [ processing of a vent hole 13 becomes easy, and / with the filter 51 prepared 
in these axial center inlet-port hole 13F ] a failure of operation (removal), generating of the lock in 
bearing etc. can be prevented. 
[0059] 

By the way, although each dynamic pressure slot was established in the fixed side axis in the gestalt of 
each above-mentioned implementation, the same effectiveness is demonstrated, whether it prepares in 
a rotation side shaft object or establishes another side in a rotation side shaft object, while establishing 
either a radial dynamic pressure slot or a thrust dynamic pressure slot in a fixed side axis. 
[0060] 
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Moreover in the gestalt of each above-mentioned implementation, although the circular sulcus was 
formed in the fixed side axis, you may form in a rotation side shaft object. In short, the breadth space 
section by which the pressure of the air drawn from the vent hole is stabilized should just be prepared 
among both axes. 
[0061] 

Furthermore, although the above-mentioned dynamic pressure gas bearing was explained as what was 
applied to the spindle motor of a hard disk drive unit it is applicable to the spindle motor made to rotate 
the polygon mirror in optical deflection equipment etc. for example, i.e., optical deflection equipment. 
0062] 

[Effect of the Invention] 

As mentioned above, since the aeration path was prepared in the fixed side axis according to the 
configuration of this invention and the pressure generated in bearing is stabilized compared with the 
case where it prepares in a rotation side shaft object, while being able to aim at improvement in rotation 
precision, it becomes possible to equip a rotation side shaft object with a magnetic disk etc., therefore 
the thing optimal as bearing of spindle motors, such as a magnetic disk drive, can be offered. 
[0063] 

Moreover, even when a fixed side axis and a rotation side shaft object contact by making the periphery 
corner of a fixed side axis into a curved surface, generating of the scratch wear by the periphery corner 
of a fixed side axis can be prevented. 
[0064] 

Furthermore, since the thrust dynamic pressure slot was formed in the shape of [ which can feed a gas 
toward a peripheral face from a core ] a spiral and the smooth section was prepared in the periphery 
approach part of each dynamic pressure slot while forming the radial dynamic pressure slot in the 
direction of slant which can feed a gas toward the vertical edge from a core, load-carrying capacity to 
the parallel displacement and the inclination of a rotation side shaft object can be enlarged. 
[Brief Description of the Drawings] 

Drawing 11 It is the important section sectional view of the hard disk drive unit using the dynamic 



pressure gas bearing concerning the gestalt of operation of the 1st of this invention. 
[Drawing 2] It is the front view of the radial dynamic pressure slot formed in the cylindrical section in 
this dynamic pressure gas bearing. 

[Drawing 3] It is the top view of the thrust dynamic pressure slot formed in the cylindrical section in this 
dynamic pressure gas bearing. 

[Drawing 41 It is the bottom view of the thrust dynamic pressure slot formed in the cylindrical section in 
this dynamic pressure gas bearing. 

[Drawing 5] It is the graph which shows the relation of the sum total thrust clearance (h1+h2) and radial 
load-carrying capacity in this dynamic pressure gas bearing. 

[Drawing 61 It is the important section sectional view of the cylindrical section in this dynamic pressure 
gas bearing. 

[Drawing 71 It is the important section sectional view of the hard disk drive unit using the dynamic 
pressure gas bearing concerning the gestalt of operation of the 2nd of this invention. 
[Drawing 81 It is the top view of the cylindrical section in this dynamic pressure gas bearing. 
[Drawing 9] It is the front view of the cylindrical section in this dynamic pressure gas bearing. 
[Drawing 101 It is the front view of the radial dynamic pressure slot formed in the cylindrical section in 
the dynamic pressure gas bearing concerning the gestalt of operation of the 3rd of this invention. 
[Drawing 1 1] It is the top view of the thrust dynamic pressure slot formed in the cylindrical section in 
this dynamic pressure gas bearing. 

[Drawing 121 It is the bottom view of the thrust dynamic pressure slot formed in the cylindrical section 
in this dynamic pressure gas bearing. 

[Drawing 131 It is the graph which shows the relation between the width-of-face ratio of this radial 
dynamic pressure slot, and radial load-carrying capacity. 

[Drawing 141 It is the graph which shows the relation between the width-of-face ratio of this thrust 
dynamic pressure slot, and the thrust bearing flying height. 

[Drawing 151 It is the important section sectional view of the hard disk drive unit using the dynamic 

pressure gas bearing concerning the gestalt of operation of the 4th of this invention. 

[Drawing 161 It is the important section sectional view of the hard disk drive unit using the dynamic 

pressure gas bearing concerning the conventional example. 

[Description of Notations] 

1 Casing 

2 Magnetic Disk 

3 Spindle Motor 

4 Dynamic Pressure Gas Bearing 

1 1 Fixed Side Axis 

1 2 Rotation Side Shaft Object 

13 Vent Hole 
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13A Radial hole 
13B Inlet-port hole 
13C Free passage hole 
13E Shaft-orientations hole 
13F Axial center inlet-port hole 

14 Cylindrical Section 
14a Top face 

14b Inferior surface of tongue 
14c Peripheral face 
14d Periphery corner 

15 Support Shank 

16 Annular Space Room 
16a Inner skin 

1 6b Top internal surface 
16c Bottom internal surface 

17 Cylinder Supporter 

18 Annular Itabe 

19 Circular Sulcus 

21a Radial dynamic pressure slot 
21b Radial dynamic pressure slot 
22a Thrust dynamic pressure slot 
22b Thrust dynamic pressure slot 

31 Cylindrical Section 

32 Insertion Hole 

33 Support Shank 
41a Smooth section 
41b Smooth section 
42a Smooth section 
42b Smooth section 
51 Filter 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The fixed side axis which consists of a support shank which protruded from the center of the cylindrical 
section and its vertical side, The rotation side shaft object with which the concave section which has a 
predetermined clearance and encloses the vertical side and peripheral face of the above-mentioned 
cylindrical section was prepared, While having an aeration path for drawing a gas between the 
above-mentioned cylindrical section and the concave section and forming thrust gas bearing of the 
vertical side of the above-mentioned cylindrical section, and the vertical side of the above-mentioned 
concave section which counters it It is the dynamic pressure gas bearing in which radial gas bearing was 
formed by the peripheral face of the above-mentioned cylindrical section, and the annular inner skin of 
the above-mentioned concave section which counters it, 

While forming the above-mentioned aeration path in a fixed side axis, opening of one of these is 
prepared in the shaft-orientations abbreviation center section of the peripheral face of the cylindrical 
section, 

And while forming the radial dynamic pressure slot of the peripheral face of the cylindrical section which 
constitutes the bearing surface of the above-mentioned radial bearing section, and the inner skin of the 
concave section which feeds a gas from above-mentioned one opening toward the vertical edge to 
either at least The dynamic pressure gas bearing characterized by forming the thrust dynamic pressure 
slot of the vertical side of the cylindrical section which constitutes the bearing surface of the 
above-mentioned gas thrust bearing section, and the vertical side of the concave section which feeds a 
gas from a core toward a peripheral face to either at least. 
[Claim 2] 

The cylindrical section by which the insertion hole was formed in the center in the fixed side axis 
concerned while preparing the aeration path in the fixed side axis, The radial hole which consisted of 
support shanks of the shape of a rod inserted in the insertion hole of this cylindrical section, and was 
formed in cylindrical circles by radial in the above-mentioned aeration path. The dynamic pressure gas 
bearing according to claim 1 characterized by constituting from a shaft-orientations slot formed in the 
inside of the insertion hole of the above-mentioned cylindrical section in the direction of an axial center 
while the radial hole concerned was open for free passage. 
[Claim 3] 

The dynamic pressure gas bearing according to claim 1 or 2 characterized by forming the circular sulcus 
which is open for free passage to one opening in the peripheral face of the cylindrical section which 
constitutes the bearing surface of radial gas bearing, or the inner skin of the concave section. 
[Claim 4] 

The dynamic pressure gas bearing according to claim 1 to 3 characterized by forming a thrust dynamic 
pressure slot in the shape of [ which can feed a gas toward a peripheral face from a core ] a spiral while 
forming the radial dynamic pressure slot in the shape of [ which can feed a gas toward the vertical edge 
from a core ] a spiral. 
[Claim 5] 

The dynamic pressure gas bearing according to claim 1 to 4 characterized by making the clearance 
between the vertical side of the cylindrical section of a fixed side axis, and the vertical side of the 
concave section of a rotation side shaft object become 30 micrometers or less in ail of upper and lower 
sides. 
[Claim 6] 

The dynamic pressure gas bearing according to claim 1 to 5 characterized by forming the periphery 

corner of the cylindrical section of a fixed side axis in a curved surface. 
[Claim 7] 

The dynamic pressure gas bearing according to claim 1 to 6 characterized by preparing the smooth 
section by which the dynamic pressure slot is not formed in the vertical edge of a radial dynamic 
pressure slot. 
[Claim 8] 
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The dynamic pressure gas bearing according to claim 7 characterized by making it the sum total width 
of face of the up-and-down smooth section become below one half of the bearing surface width of face 
in radial gas bearing. 
[Claim 9] 

The dynamic pressure gas bearing according to claim 1 to 8 characterized by preparing the smooth 
section by which the dynamic pressure slot is not formed in the periphery section of a thrust dynamic 
pressure slot. 
[Claim 10] 

The dynamic pressure gas bearing according to claim 9 characterized by making it the width of face of 
the smooth section become below one half of the radial width of face of the bearing surface in thrust 
gas bearing. 
[Claim 11] 

The spindle motor using a dynamic pressure gas bearing according to claim 1 to 10. 
[Claim 12] 

The magnetic disk drive characterized by making it rotate a magnetic disk with a spindle motor 
according to claim 1 1. 
[Claim 13] 

The magnetic disk drive according to claim 1 2 characterized by preparing opening of another side which 
is the other end side of the aeration path in which while was prepared in the peripheral face of the 
cylindrical section, and the end side was connected to opening in equipments other than bearing. 
[Claim 14] 

The magnetic disk drive according to claim 12 characterized by preparing a filter in opening of the 
another side concerned while making opening of another side which is the other end side of the aeration 
path in which while was prepared in the peripheral face of the cylindrical section, and the end side was 
connected to opening open for free passage out of equipment. 
[Claim 15] 

Optical deflection equipment characterized by making it rotate a polygon mirror with a spindle motor 
according to claim 1 1 . 
[Claim 16] 

Optical deflection equipment according to claim 1 5 characterized by preparing opening of another side 
which is the other end side of the aeration path in which while was prepared in the peripheral face of 
the cylindrical section, and the end side was connected to opening in equipments other than bearing. 
[Claim 1 7] 

Optical deflection equipment according to claim 15 characterized by preparing a filter in opening of the 
another side concerned while making opening of another side which is the other end side of the aeration 
path in which while was prepared in the peripheral face of the cylindrical section, and the end side was 
connected to opening open for free passage out of equipment. 
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